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TREATING OATS FOR SMUT 
By W. L. BURLISON AND R. W. STARK 
THE ILLINOIS AGRICULTURAL EXPERIMENT STATION 
RECOMMENDS THE FOLLOWING TREATMENT FOR THE 
PREVENTION OF SMUT: 
1. 	 Thoroly fan and screen the oats. 
2. 	 Mix one pint of formalin with 10 gallons of water for 
each 80 bushels of seed to be treated. 
Keep this solution covered' so as to prevent the formalde­
hyde gas from escaping. 
3. 	 Sprinkle the solution over the oats, using one pint to each 
bushel, and mix thoroly. 
4. 	 Pile the oats up and cover with blankets, canvas, or sacks. 
5. 	 After two hours uncover the oats. If they have been 
thoroly mixed they will have absorbed the moisture so 
thoroly that they will be dry enough to sow at once 
in a broadcast seeder or drill. 
6. 	 If the oats are not to be seeded at once, they should be 
spread out in a thin layer and stirred occasionally to 
allow the escape of the formaldehyde gas. 
This recommendation is based on five years' investiga­
tions planned to determine a simple, convenient method of 
treating oats for smut. 
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I n  1 9 1 4 ,  t h i s  S t a t i o n  b e g a n  a n  e x p e r i m e n t  t o  d e t e r m i n e  t h e  e f f i ­
c i e n c y  o f  v e r y  s m a l l  q u a n t i t i e s  o f  f o r m a l i n  s o l u t i o n  o f  v a r y i n g  
s t r e n g t h s  f o r  c o n t r o l l i n g  s m u t .  I t  h a s  b e e n  a  c o m m o n  p r a c t i c e  t o  
n s e  a s  m u c h  a s  a  g a l l o n  o f  s o l u t i o n  t o  e a c h  b u s h e l  o f  o a t s  t r e a t e d ,  
b u t  i n  t h e  c o n d u c t  o f  t h i s  e x p e r i m e n t  o n l y  o n e  p i n t  o f  t h e  v a r i o u s  
s o l u t i o n s  w a s  u s e d  p e r  b u s h e l .  I t  w a s  f o u n d  t h a t  t h i s  a m o u n t  w i l l  
t h o r o l y  m o i s t e n  o n e  b u s h e l  o f  o a t s ,  m a k i n g  t h e m  s l i g h t l y  s t i c k y ,  b u t  
t h a t  a f t e r  t h e y  h a v e  s t o o d  c o v e r e d  f o r  t w o  h o u r s ,  t h , e y  w i l l  h a v e  s o  
f u l l y  a b s o r b e d  t h e  m o i s t u l ' e  t h a t  t h e y  m a y  b e  s o w n  i m m e d i a t e l y ,  e i t h e r  
w i t h  a n  e n d - g a t e  s e e d e r  o r  w i t h  a  g r a i n  d r i l l .  
T h e  a d d i t i o n  o f  o n e  p i n t  o f  s o l u t i o n  t o  o n e  b u s h e l  o f  o a t s  a d d s  
o n l y  a p p r o x i m a t e l y  3  p e r c e n t  o f  m o i s t u r e .  T h e r e  i s  t h e r e f o r e  l i t t l e  
o r  . n o  d a n g e r  o f  h e a t i n g .  H o w e v e r ,  u n l e s s  t h e  o a t s  a r e  s o w n  i m m e ­
d i a t e l y ,  i t  i s  i m p o r t a n t  t h a t  t h e y  s h o u l d  b e  a i r e d  t h o r o l y  i n  o r d e r  t o  
a l l o w  t h e  e s c a p e  o f  t h e  f o r m a l d e h y d e  g a s ,  w h i c h  m i g h t  o t h e r w i s e  
s e r i o u s l y  a f f e c t . t h e  v i t a l i t y  o f  t h e  s e e d .  
M E T H O D  O F  C O N D U C T I N G  E X P E R I M E N T  
S e e d  U s e d . - B i g  F o u r  o a t s  k n o w n  t o  b e  s e r i o u s l y  i n f e c t e d  w i t h  
s m u t  w e r e  p u r c h a s e d  a t  t h e  b e g i n n i n g  o f  t h e  e x p e r i m e n t .  T h e r e a f t e r  
s e e d  w a s  s a v e d  f r o m  t h e  c h e c k  p l o t s ,  w h i c h  w e r e  s o w n  w i t h  u n t r e a t e d  
o a t s .  
S t r e n g t h  o f  S o l u t i o n s . - S o l u t i o n s  o f  f o r m a l i n  ( c o n t a i n i n g  a p ­
p r o x i m a t e l y  4 0  p e r c e n t  f o r m a l d e h y d e )  o f  t h e  f o l l o w i n g  s t r e n g t h s  w e r e  
p r e p a r e d :  
1  p i n t  f o r m a l i n  t o  3  g a l l o n s  o f  w a t e r  
1  p i n t  f o r m a l i n  t o  5  g a l l o n s  o f  w a t e r  
1  p i n t  f o r m a l i n  t o  1 0  g a l l o n s  o f  w a t e r  
1  p i n t  f o r m a l i n  t o  2 0  g a l l o n s  o f  w a t e r  
1  p i n t  f o r m a l i n  t o  4 0  g a l l o n s  o f  w a t e r  
T r e a t m e n t  o f  S e e d . - O n e - b u s h e l  l o t s  o f  t h e  i n f e c t e d  o a t s  w e r e  
" \ y e i g h e d  . o u t ,  a n d  e a c h  l o t  w a s  p l a c e d  o n  a  s q u a r e  o~ m u s l i n .  T o  e a c h '  
l o t  t h e r e  w a s  a p p l i e d  o n e  p i n t  o f  o n e  o f  t h e  a b o v e  s o l u t i o n s .  T h e  
o a t s  w e r e  t h e n  q u i c k l y  b u t  t h o r o l y  s t i r r e d ,  a f t e r  w h i c h  t h e  m u s l i n  
w a s  f o l d e d  o v e r  t h e m  a n d  a  s e c o n d  o n e  p l a c e d  o n  t o p  t o  h o l d  i n  t h e  
f u m e s  o f  f o r m a l d e h y d e .  A f t e r  t r e a t i n g  f o r  t w o  h o u r s ,  t h e  o a t s  w e r e  
u n c o v e r e d  a n d  spr~ad o u t  t o  a i r .  
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Field Work.-The oats were sown in one-tenth acre plots. Dupli­
cate plots were sown of the oats given each treatment. Check plots 
of untreated oats were placed every third plot in the series. There 
were four check plots in all. 
The investigation was continued for five years. Each year after 
the oats were fully headed a careful determination of the percent­
age of smutty heads was made, and at harvest time an aCGurate 
record was kept of the yield. These data are given in the accom­
panying tables. 
RESULTS OF EXPERIMENTS 
Crop Yields.-Treatment with the 1-3 solution gave the lowest 
average yield of the treated oats for the five years. Treatment with 
the 1-5 solution gave a slightly increased average yield and one 
year (1916) gave the highest yield of any of the treatments. Both 
TABLEl.-YIELD OF BIG FOUR OATS: SMUT-TREATMENT EXPERIMENT. 
1911-1918 
Strength of formalin . Yield in bushels per acre 
-:--_----=-s_ol-:;u_ti_on l.,...,9,-1-=:-4_1.----,.1-=:-9--:15:--. _=19-::-1--::6_1,--,1"...,9,--1-:-7_1.--:::1-:-91_8:-- Average____ I__ 1 pt. to 3 gals. water..... 46 .3 58.7 I 70.3 54.4 51.4 56 .2 
1 pt. to 5 gals. water..... 













1 pt. to 20 gals. water.... 50 .6 57 .8 73.2 56.6 58.0 59.2 
1 pt. to 40 gals. water . . . . 48.6 52 .6 73.1 60 .9 53.5 57.7 
Check. No treatment... 42.9 52.1 69.3 51.9 54.5 54.1 
these solutions seem to have slightly lowered the vitality of the 
seed. The seed treated with the 1-10 solution gave the highest yield 
of oats three out of the five years, and also the highest average yield 
for the five years. Treatment with the 1-20 solution gave an average 
yield nearly as high as treatment with the 1-10 solution. The 1-40 
solution gave an average yield identical with that of the 1-5 solution, 
viz., 57.7 bushels per acre. The untreated oats were the least pro­
ductive, yielding an average of 54.1 bushels per acre, or 5.6 bushels 
less than those treated with the 1-10 solution. 
Percentage of Smut Present.-All of the solutions, except the 
weakest (1-40), when used at the rate of 1 pint per bushel of oats, 
practically eliminated the smut. The 1-40 solution permitted the 
development of an appreciable amount, ranging from 3.5 percent. to 
a trace, or an average for the five years of 1.5 percent. The checks 
showed a wide range in the number of smutty heads, the range being ­
from 27.3 percent the first year to 1.3 percent the last year of the 
experiment, with an average of 13.4 per~ent. ' 
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S t r e n g t h  o f  f o r m a l i n  
P e r c e n t a g e  s m u t  
soh,ltio~ ' .  
"  t~4 1 9 1 5  1 9 1 6  1 9 1 7  
1 9 1 8  
A v e r a g e  
1  p t .  t o  3  g a l s .  w a t e r  . . . . .  0 . 0  0 . 0  
0 . 0  0 . 0  
0 . 0  
0 . 0  
1  p t .  t o  5  g a l s .  w a t e r . . . . .  T r a c e  0 . 0  
0 . 0  0 . 0  
0 . 0  
0 . 0  
1  p t .  t o  1 0  g a l s .  w a t e r . . . .  0 . 0  
0 . 0  
' .  T r a c e  
T r a c e  0 . 0  
T r a c e  
1  p t .  t o  2 0  g a l s .  w a t e r . . . .  T r a c e  T r a c e  T r a c e  T r a c e  T r a c e  
T r a c e  
1  p t .  t o  4 0  g a l s .  w a t e r . . . .  
2 . 6  3 . 5  
1 . 5  
T r a c e  T r a c e  1 . 5  
C h e c k .  N o  t r e a t m e n t . . .  2 7 . 3  2 2 . 7  
5 . 1  t o . 8  
1 . 3  
1 3 . 4  
I n  a n o t h e r  i n v e s t i g a t i o n  c o n d u c t e d  b y  o n e  o f  t h e  w r i t e r s  i t  w a s  
f o u n d  t h a t  u n d e r  c o n t r o l l e d  l a b o r a t o r y  c o n d i t i o n s ,  w h e r e  t h e  f u l l  
e f f e c t  o f  t h e  f o r m a l d e h y d e  w a s  o b t a i n e d ,  s o l u t i o n s  o f  a n y  o f  t h e  
s t r e n g t h s  u s e d  i n  t h e  a b o v e  e x p e r i m e n t ,  a p p l i e d  a t  t h e  r a t e  o f  1  p i n t  
p e r  b u s h e l ,  a r e  e f f e c t i v e  i n  k i l l i n g  a l l  s m u t  s p o r e s .  T h e s e  l a b o r a t o r y  
e x p e r i m e n t s  a l s o  i n d i c a t e d  t h a t  t h e  f u n g i c i d a l  a c t i o n  o f  f o r m a l d e ­
h y d e  a s  w e l l  a s  i t s  e f f e c t  u p o n  t h e  v i a b i l i t y  o f  t h e  o a t s  d e p e n d s  u p o n  
t h e  a c t u a l  a m o u n t  o f  t h e  f o r m a l d e h y d e  g a s  a p p l i e d  p e r  b u s h e l  o f  
o a t s  r a t h e r  t h a n  u p o n  t h e  a m o u n t  o f  s o l u t i o n  u s e d .  O n e  p i n t  o f  a  
1 - 1 0  s o l u t i o n  o f  f o r m a l i n  c o n t a i n s  a p p r o x i m a t e l y  . 0 0 5  o f  a  p o u n d  
o r  f o r m a l d e h y d e  g a s .  
S U M M A R Y  
U n d e r  t h e  c o n d i t i o n  o f  t h i s  e x p e r i m e n t  c o n d u c t e d  f o r  a  p e r i o d  
o f  f i v e  y e a r s ,  a  s o l u t i o n  o f  1  p i n t  o f  f o r m a l i n ,  c o n t a i n i n g  4 0  p e r c e n t  
f o r m a l d e h y d e ,  m i x e d  w i t h  1 0  g a l l o n s  o f  w a t e r  c o n t a i n e d  t h e  m o s t  
s a t i s f a c t o r y  a m o u n t  o f  f o r m a l d e h y d e  w h e n  u s e d  a t  t h e  r a t e  o f  1  p i n t  
o f  s o l u t i o n  p e r  b u s h e l  o f  o a t s .  T h i s  s t r e n g t h  o f  s o l u t i o n  p e r m i t t e d  
t h e  d e v e l o p m e n t  o f  a  t r a c e  o f  s m u t  t w o  y e a r s  o u t  o f  t h e  f i v e ,  b u t  
t h i s  a m o u n t  w a s  i n s i g n i f i c a n t  a n d  t h e  a v e r a g e  y i e l d  o f  o a t s  w a s  
t h e  g r e a t e s t  o b t a i n e d  i n  t h e  s e r i e s .  
R E C O M M E N D A T I O N  
T h e  a b o v e  f i g u r e s  s e e m  t o  c l e a r l y  j u s t i f y  t h e  I l l i n o i s  E x p e r i m e n t  
S t a t i o n  i n  r e c o m m e n d i n g  t h e  f o l l o w i n g  t r e a t m e n t  f o r  t h e  p r e v e n t i o n  
o f  s m u t :  
M i x  o n e  p i n t  o f  f o r m a l i n  ( 4 0  p e r c e n t  f o r m a l d e h y d e )  w i t h  1 0  
g a l l o n s  o f  w a t e r .  U s e  o n e  p i n t  o f  t h i s  s o l u t i o n  p e r  b u s h e l  o f  o a t s  
t l ' e a t e d .  S p r i n k l e  t h i s  e v e n l y  o v e r  t h e  o a t s  a n d  t h o r o l y  b u t  q u i c k l y  
m i x  u n t i l  e v e r y  g r a i n  i s  s l i g h t l y  m o i s t e n e d .  C o v e r  a t  o n c e  w i t h  a  
b l a n k e t ,  c a n v a s ,  o r  s a c k s .  A l l o w  t h e  o a t s  t o  r e m a i n  c o v e r e d  f o r  t w o  
h o u r s ,  a f t e r  w h i c h  t i m e  u n c o v e r .  I f  t h e  o a t s  a r e  n o t  s o w n  a t  o n c e ,  
t h o r o l y  a i r  t o  a l l o w  t h e  f o r m a l d e h y d e  g a s  t o  e s c a p e .  
